Temporal Rac1 - HIF-1 crosstalk modulates hypoxic survival of aged neurons.
Neurodegenerative diseases are frequently associated with hypoxic conditions. During hypoxia the neuronal cytoskeleton is rapidly reorganized and such abnormalities are directly linked to adverse outcomes. Besides their roles as master regulators of the cytoskeleton, the Rho GTPases are also involved in cellular processes stimulated by hypoxic stress. We investigated the contribution of Rac1-mediated signaling to hypoxic responses of mature neurons using primary cortical cells cultured for 17 days in vitro. We show Rac1 is both upregulated and activated during hypoxia. Pharmacological inhibition of Rac1, but not RhoA, completely abrogated hypoxic HIF-1α stabilization and expression of the HIF-1 targets VEGF and GLUT1. Furthermore activity of JNK and GSK3β were also highly dependent on Rac1 activity and biphasic effects were observed after 6 and 24h of exposure. Notably, inhibition of either pathway suppressed HIF-1α accumulation. Although inhibition of Rac1 did not affect neuronal viability during acute exposure cell death was strongly induced after 24h revealing a time-dependent effect of Rac1 signaling on survival. Thus hypoxia-activated Rac1 is critical for neuronal HIF-1α stabilization and survival during oxygen deprivation via integration of complex signaling cascades.